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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-2, 4-5, 45-47 and 52-71 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. The claimed limitations of a 
connecting plate connected to the main electrodes (the source electrode) and not 
electrically connected to the gate wiring, as recited in claims 1 and 56, are unclear as to 
how a transistor cannot have its source electrically connected to the gate. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-2, 4-5, 45-47 and 52-71 are rejected under 35 U.S.C. 101 because the 
disclosed invention is inoperative and therefore lacks utility. Claims 1 and 56 recite a 
connecting plate connected to the main electrodes (the source electrode) and not 
electrically connected to the gate wiring. That is, the source electrode is not electrically 
connected to the gate wiring. One device, which comprises a transistor whose source 
and gate are not electrically connected is not operative since current cannot flow 
through the transistor. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4-5, 45-47 and 52-71 , as best understood, are rejected under 35 

U.S.C. 103(a) as being unpatentable over Sugawara et al. (6,342,709) in view of 

Applicant Admitted Prior Art (AAPA). 

Regarding claim 1, Sugawara et al. teach in figure 1 and related text a semiconductor 
device comprising: 

a semiconductor layer which includes a first semiconductor region 2 of a first 
conductivity type, a base region 4 of a second conductivity type formed above the first 
semiconductor region and a plurality of second semiconductor regions 5 of the first 
conductivity type formed on the first semiconductor base region; 

at least one gate electrode 14 which is formed between the first semiconductor 
region and the second semiconductor regions and which is adjacent to the first 
semiconductor region and the second semiconductor regions, the gate electrode facing 
the base region via a gate insulating film 9; 

a gate wiring Tg which is formed on the semiconductor layer via a first insulating 
film and which is made of metal, the gate wiring being electrically connected to the gate 
electrode; 
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a plurality of main electrodes 1 1 , Ts which are electrically connected to the 
plurality of second semiconductor regions, wherein the gate wiring is arranged between 
the main electrodes and the gate wiring is separated from the main electrodes by a 
second insulating film; and 

the highest portion of an uppermost surface of the gate wiring Tg is not higher 
than the upper surfaces of the main electrode Ts. 

Although figure 1 of Sugawara et al. depicts the highest portion of an uppermost 
surface of the gate wiring Tg is not higher than the upper surfaces of the main electrode 
Ts, Sugawara et al. do not explicitly state that the gate wiring Tg and the main electrode 
Ts are formed as depicted. Sugawara et al. also do not explicitly state that the gate 
wirings depicted in figure 1 comprise metal. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form the highest portion of an uppermost surface of the gate 
wiring Tg not higher than the upper surfaces of the main electrode Ts, wherein the 
wirings comprise metal, in Sugawara et al.'s device, in order to form the device as 
taught by Sugawara et al. without deviating from the structure depicted in figure 1 , and 
in order to form a structure by using wirings comprise conventional metal material, as is 
well known in the art, of which official notice is taken, respectively. 

Sugawara et al. do not teach a connecting plate which is connected onto upper surfaces 
of the main electrodes, wherein the main electrodes are in contact with a contact region 
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of the connecting plate, wlierein the connecting plate is connected to a lead frame and 
the gate wiring is not electrically connected to the connecting plate. 
AAPA teaches in figure 21 and related text (page 3, lines 9-10) a connecting plate 2109 
which is connected onto upper surfaces of the main electrodes, wherein the main 
electrodes are in contact with a contact region of the connecting plate, wherein the 
connecting plate is connected to a lead frame 2003 (see figure 20) and the gate wiring 
is not electrically connected to the connecting plate. 

AAPA also teaches that the connecting plate replaces the wiring connecting the main 
electrodes of the device and the lead frame. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form a connecting plate which is connected onto upper surfaces 
of the main electrodes, wherein the main electrodes are in contact with a contact region 
of the connecting plate, wherein the connecting plate is connected to a lead frame and 
the gate wiring is not electrically connected to the connecting plate in Sugawara et al.'s 
device, in order to operate the device in its intended use (by providing lead frame and 
external connections) and to reduce the contact resistance of the device by using a 
connecting plate between the electrodes and the lead frame, respectively. 
The combination is motivated by the teachings of AAPA which points out the 
advantages of using a connecting plate instead of external wiring. 
Note that in prior art's device, the highest portion of an uppermost surface of the gate 
wiring is not higher than the upper surfaces of the main electrodes is in an area under 
the contact region of the connecting plate. 
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Regarding claim 56, Sugawara et al. teach in figure 1 and related text a semiconductor 
device comprising: 

a first semiconductor region 2 of a first conductive type; 

a second semiconductor region 4 of a second conductive type, the second 
semiconductor region being formed above the first semiconductor region; 

a third semiconductor region 5 of the first conductive type, the third 
semiconductor region being formed above the second semiconductor region; 

at least one gate electrode 14 which is formed between the first semiconductor 
region and the third semiconductor region and which is adjacent to the first 
semiconductor region and the third semiconductor region, the gate electrode facing the 
second semiconductor region via a gate insulating film 9; 

a first main electrode 1 1 which is divided into a plurality of first main electrode 
units, the first main electrode units being electrically connected to the second 
semiconductor region and the third semiconductor region; 

a metal gate wiring Tg which is electrically connected to the gate electrode and 
which is arranged between the first main electrode units, wherein the metal gate wiring 
is separate from the first main electrode by a first insulating film; 

Although figure 1 of Sugawara et al. depicts the highest portion of an uppermost 
surface of the gate wiring Tg is not higher than the upper surfaces of the main electrode 
Ts, Sugawara et al. do not explicitly state that the gate wiring Tg and the main electrode 
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Ts are formed as depicted. Sugawara et al. also do not explicitly state that the gate 
wirings depicted in figure 1 comprise metal. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form the highest portion of an uppermost surface of the gate 
wiring Tg not higher than the upper surfaces of the main electrode Ts, wherein the 
wirings comprise metal, in Sugawara et al.'s device, in order to form the device as 
taught by Sugawara et al. without deviating from the structure depicted in figure 1 , and 
in order to form a structure by using wirings comprise conventional metal material, as is 
well known in the art, of which official notice is taken, respectively. 

Sugawara et al. do not teach a lead frame and a connecting plate which is connected to 
the first main electrode units and the lead frame by ultrasonic bonding so as to 
electrically connect the first main electrode units to the lead frame, the connecting plate 
being in the form of a plate, wherein the first main electrode units are connected to the 
connecting plate by the ultrasonic bonding such that the connecting plate covers at least 
a portion of the first main electrode units between which the metal gate wiring is 
arranged, and wherein the metal gate wiring is not electrically connected to the 
connecting plate which is over the metal gate wiring. 

AAPA teaches in figure 21 and related text (page 3, lines 9-10) a lead frame 2003 (see 
figure 20), and a connecting plate 2109 which is connected to the first main electrode 
units and the lead frame by ultrasonic bonding so as to electrically connect the first main 
electrode units to the lead frame, the connecting plate being in the form of a plate. 



Application/Control Number: 10/612,925 Page 8 

Art Unit: 2811 

wherein the first nnain electrode units are connected to the connecting plate by the 
ultrasonic bonding such that the connecting plate covers at least a portion of the first 
main electrode units between which the metal gate wiring is arranged, and wherein the 
metal gate wiring does not electrically connect to the connecting plate which is over the 

metal gate wiring. 

AAPA also teaches that the connecting plate replaces the wiring connecting the main 
electrodes of the device and the lead frame. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a lead frame and a connecting plate which is connected to 
the first main electrode units and the lead frame so as to electrically connect the first 
main electrode units to the lead frame, the connecting plate being in the form of a plate, 
wherein the first main electrode units are connected to the connecting plate such that 
the connecting plate covers at least a portion of the first main electrode units between 
which the metal gate wiring is arranged, and wherein the metal gate wiring does not 
electrically connect to the connecting plate which is over the metal gate wiring in 
Sugawara et al.'s device, in order to operate the device in its intended use (by providing 
lead frame and external connections) and to reduce the contact resistance of the device 
by using a connecting plate between the electrodes and the lead frame, respectively. 
The combination is motivated by the teachings of AAPA which points out the 
advantages of using a connecting plate instead of external wiring. 
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Regarding the process limitations ("the first connecting plate is connected to the first 
main electrode and the second main electrode by ultrasonic bonding" and "the first main 
electrode units are connected to the connecting plate by the ultrasonic bonding") these 
would not carry patentable weight in this claim drawn to a structure, because distinct 
structure is not necessarily produced. 

Note that a "product by process" claim is directed to the product per se, no matter how 
actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this 
issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that the applicant has the burden of proof in 
such cases, as the above case law makes clear. 

Regarding claims 2 and 5, Sugawara et al. teach the uppermost surfaces of the plurality 
of the main electrodes are a metal, wherein the plurality of main electrodes are formed 
apart from the gate wiring with a gap there between. 



Regarding claims 4, 46, 54 and 59, prior art's device comprises a second insulating film 
(see AAPA) is formed on the gate wiring so as to insulate the gate wiring from the 
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connecting plate, and tlie second main electrode is electrically connected to the main 
electrode via an opening formed in a fourth insulating film which is formed on the first 
main electrode. 

Regarding claims 45, 47 and 55, the claimed limitations of main electrodes comprise a 
first main electrode layer and a second main electrode layer which is formed on the first 
main electrode layer, wherein the second main electrode is thicker than the first main 
electrode layer, these features are inherent in prior art's device, because the first main 
electrode layer is not necessarily distinguishable from the second main electrode layer. 
Thus, the main electrodes of prior art's device can be arbitrarily divided into a first main 
electrode layer and a second main electrode layer which is formed on the first main 
electrode layer, wherein the second main electrode is thicker than the first main 
electrode layer, as claimed. 

Regarding claims 52-53, 55 and 57-58, prior art's device comprises the upper surfaces 
of the main electrodes are higher than the highest portion of an uppermost surface of 
the gate wiring, wherein the connecting plate is directly connected onto the upper 
surfaces of the main electrodes (AAPA further teaches in figure 20 and related text a 
wiring 2004 is directly connected between the main electrodes of the device 2002 and 
the lead frame 2003), wherein the highest portion of an uppermost surface of the metal 
gate wiring is lower than a bottom surface of a portion of the connecting plate which is 
over the metal gate wiring. 
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Regarding claims 60-62, prior art's device comprises a fourth semiconductor region of 
the second conductive type, the fourth semiconductor region being formed on a side of 
the first semiconductor region which is opposite to the second semiconductor region, 
and a second main electrode which is formed on a side of the first semiconductor region 
which is opposite to the second semiconductor region, the second main electrode being 
electrically connected to the first semiconductor region. 

Regarding claims 63-64, 66 and 68-69, Sugawara et al. teach the gate electrode is 
formed in a trench with the gate insulating film, wherein the trench passes through the 
second semiconductor region so as to reach the first semiconductor region, wherein 
the connecting plate is made of aluminum, wherein 

a gap is formed between the first main electrode units and the metal gate wiring, 
and wherein 

the semiconductor device is a vertical MOSFET and an IGBT. 

Regarding claims 65 and 67, prior art's device comprises a connecting plate covers a 
major part of the first main electrode units, wherein the connecting plate is directly 
connected to the first main electrode units and the lead frame. 

Regarding claims 70 and 71, prior art's device comprises a plurality of gate electrodes 
are provided and the main electrodes are formed above the plurality of gate electrodes 
with a gap therebetween, and the gate wiring is arranged in the gap so that the gate 
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wiring is not in contact with the connecting plate and the gate wiring Is located between 
the plurality of gate electrodes, and 

the second semiconductor regions are formed on a first side of the plurality of 
gate electrodes and the second semiconductor regions are not formed on a second side 
of the plurality of gate electrodes, the second side of the plurality of gate electrodes Is 
an inner side in which the gate wiring is located. 



Response to Arguments 

Applicant argues that Sugawara et al. do not teach that the highest portion of an 
uppermost surface of the gate wiring Tg Is not higher than the upper surfaces of the 
main electrode Ts, because drawings do not define the precise proportions of elements 
and are not to scale. Applicant further argues that Sugawara et al. also do not teach 
that the gate wirings depicted In figure 1 comprise metal. 

Although figure 1 of Sugawara et al. depicts the highest portion of an uppermost 
surface of the gate wiring Tg Is not higher than the upper surfaces of the main electrode 
Ts, Sugawara et al. do not explicitly state that the gate wiring Tg and the main electrode 
Ts are formed as depicted. However, it would have been obvious to a person of 
ordinary sl<ill in the art at the time the Invention was made to form the highest portion of 
an uppermost surface of the gate wiring Tg not higher than the upper surfaces of the 
main electrode Ts, wherein the wirings comprise metal. In Sugawara et al.'s device. In 
order to form the device as taught by Sugawara et al. without deviating from the 
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structure depicted in figure 1 , and in order to form a structure by using wirings comprise 
conventional metal material, as is well known in the art, of which official notice is taken, 
respectively. 

Note further that an artisan would not form a structure which is different from the 
one depicted In figure 1 (I.e. the highest portion of an uppermost surface of the gate 
wiring Tg Is higher than the upper surfaces of the main electrode Ts). 

Applicant argues that since "the circles Tg representing the gate terminals are 
not formed on anything, they cannot be said to be "gate wiring which is formed on the 
semiconductor layer via a first insulating film" as claim 1 recites". 

It is unclear to the examiner what is meant by "the circles Tg representing the 
gate terminals are not formed on anything". Clearly the gate terminals are connected to 
the gates and formed there above, such that "the gate wiring which Is formed on the 
semiconductor layer via a first Insulating film" as recited in claim 1 . The gate terminals 
cannot be formed on "anything ". 

Applicant argues that "if the lengths of the lines leading to Tg and Ts are to be 
presumed to be accurate, then the nonexistent width of these lines must also be 
presumed to be accurate". 

It is unclear to the examiner why the lines leading to Tg and Ts have "nonexistent 
width". Figure 1 clearly depicts a line which symbolizing a wire having a width and a 
round terminal at its end. 
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Applicant argues that "as applying the connecting plate to the device of 
Sugawara would duplicate the existing function of the terminal Ts and would further 
collapse the line from Ts to electrode 1 1 and short to the gate terminals Tg, there is no 
rational underpinning for the suggested modification". 

Applicant claims a device comprising a connecting plate which is connected onto 
upper surfaces of the main electrodes, wherein the main electrodes are in contact with a 
contact region of the connecting plate, wherein the connecting plate is connected to the 
gate wiring. It is unclear why the connecting plate of Sugawara and AAPA's device 
would duplicate the existing function of the wirings (terminal Ts) and would further 
collapse the wirings, whereas the connecting plate of the claimed invention would not 
duplicate the existing function of the wirings and would not further collapse the wirings. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 



Application/Control Number: 10/612,925 Page 15 

Art Unit: 2811 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-4670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



O.N. 

5/30/2008 
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